




• Integer. Atithmetic and Logical Instructions 

OP Mnemonic and Arguments Description 

58 ADAWI add.rw, sum.mw Add aligned word interlocked 

80 ADDB2 add.rh, sum.mb Add byte 2-operand 
CO ADDU add.rl, sum.ml Add long 2-operand 
AO ADDW2 add.rw, sum.mw Add word 2-operand 

81 ADDB} add1.rb. add2.rb, sum.wb Add byte 3-operand 
Cl ADDL3 addl.rl, add2.rl, sum.wI Add long 3·operand 
Al ADDW3 addl.rw, add2.rw, sum.ww Add word }-operand 

D8 ADWC add.rI, sum.ml Add with carry 

78 ASHL cnt.rb sre.rI, dst.wl Arithmetic shift left 
79 ASHQ cnt.rb sre.rq, dst.wq Arithmetic shift quad 

8A BICB2 mask.rb, dst.mb Bit clear byte 2-operand 
CA BICL2 mask.rl, dst.ml Bit clear long 2-operand 
AA BICW2 mask.rw, dst.mw Bit clear word 2-operand 

8B BICB3 mask.rb, sre.rb, dst. wb Bit clear byte 3.operand 
CB BICL3 mask.rl, sre.rl, dst.ml Bit clear long 3·operand 
AB BICW} mask.rw, sre.rw, dst.mw Bit clear word }-operand 

88 BISB2 mask.rb, dst.mb Bit set byte 2-operand 
C8 BISU mask.rI, dst.ml Bit set long 2-operand 
A8 BISW2 mask.rw, dst.mw Bit set word 2-operand 

89 BISB3 mask.rb, sre.rb, dst.mb Bit set byte 3-operand 
C9 BISO mask.rl, sre.rI, dst.ml Bit set long 3·operand 
A9 BISW3 mask:rw, sre.rw, dst.mw Bit set word 3-operand 

93 BITE mask.rb, sre.rb Bit test byte 
D3 BITL mask.rI, sre.r1 Bit test long 
B3 BITW mask.rw, sre.rw Bit test word 

94 CLRBdst.wb Clear byte 
D4 CLRLdst.wl Clear long 
7C CLRQdst.wq Clear quad 
B4 CLRWdst.ww Clear word 

91 CMPB srel.rb, src2.rb Compare byte 
Dl CMPL srcl.rl, src2.rI Compare long 
B1 CMPW srcl.rw, src2.rw Compare word 

98 CVTBL src.rb, dst.wl Convert byte to long 
99 CVTBW src.rb, dst.wl Convert byte to word 
F6 CVTLB src.rl, dst.wb Convert long to byte 
F7 CVTLW src.rl, dst.ww Convert long to word 
33 CVTWB src.rw, dst.wb Convert word to byte 
32 CVTWL src.rw, dst. wI Convert word to long 

97 DECBdif.mb Decrement byte 
D7 DECLdif.l Decrement long 
97 DECWdi£'mw Decrement word 

86 DIVB2 divr.rb, quo.mb Divide byte 2-operand 
C6' DIVU divt:d, quo.m1 Divide long 2-operand 
A6 DIVW2 divr.rw, quo.mw Divide word 2-operand 
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Preliminary 

87 DIVB} divr.rh, divd.rb, quo. wb Divide byte }·operand 
C7' DIVL3 divr.rl, divd.r1, quo. wi Divide long J·operand 
A 7 DIVW3 divr.rw, divd.rw, quo. ww Divide word }-operand 

7B' EDIV c1inrl, divd.rq, quo. wI, rem. wI Extended divide 
7A' EMULmulr.rl, rnuld.rl, add.r!, prod.wq . Extended multiply 

96 INCB sum.mb Increment byte 
D6 INCL sum.mI lnaement long 
B6 INCW sum.mw Increment word 

92 MCOMB stub, dst.wb Move complemented byte 
D2 MCOML slt.rl, dst.wl . MCilVecomp1ementedlong 
B2 MCOMW Slt.rw, dst. ww Move complemented word' , . 
8E MNEGB SlC.rb, dst.wb Move negated byte' , 
CE MNEGL Slt.rl, dst. wI MOve negated long 
AE MNEGW Slt.rw, dst.ww Move negated word 

90 MOVB Slt.rb, dst. wb Move byte 
DO MOVL Slt.rl, dst.wl Move lopg 
BO MOVW SlC.rw, dst.WW Moveword . 

9A MOVZBW slt.rb,dst.wb Move ze~nct~ lJyretoword 
9B MOVZBL slt.J,"b, dst.wl Move zet'CH!Xtep~byte toloflt?; . 
3C MOVZWL Slt.rw, dst.ww Moveze~ word to long 

84 MULB2 mulr.rb, prod.mb "Mubiply byte,~.()perand' , 
C4' MULL2 mulr.rl, prod.mlMultiply long 2-operand 
A4 MULW2 mulr.rw, prod.mw Multiply ~h~1perand 

85 MULB3 mulr.rb, mUld.rb, prod.mb Multiplybyte}-opetahd 
C5t MULL} mulr.:tI, muld.rl, prod.mI Mqltiply, long 3-operand 
A5 MULW3 mulr.rw; muld.rw, prod.mw Multiplyword }-operand 

DD PUSHL Slt.rl, Push long 

9C ROTLcnt.rb, SlC.rl, dst.wl Rotate long 

D9 SBWC sub,rl, dif.ml . SubtraCt Witbcarry 

82 SUBB2 sub.rb, dif.mb Subt1;\lct,byte 2-operand 
C2 SUBL2 sub;rl, c1if.ml Subtract long 2-operand 
A2 SUBW2 sub.rw, dif.row Subtract word 2·operand 

83 SUBB} sub.rh, min.rb, dif.mh Subtract byte 3-operand 
C3 SUBL} sub.rl, min.rl, dif.mI Subtract Ion~ }·operand 
A3 SUBW3 sub.tw, min.rw, dif.row Subtract wp.rd3~ 

95 TSTB slt.rbrestbyte 
D5 TSTL SlC.rI 'reSt long 
B5 TSTW Slt.rw rest word 

8C XORB2 mask.rb, dst.mb Exclusive or byte 2-operand 
CC XORL2 mask.rI, dst.ml Exclusive or long 2-operand 
AC XORW2 mask.rw, dst.row Exclusive ()I: word 2.;operand 

8D XORB3 mask.rb, SlC.rb, dst.wb Exclusive or byte 3-operand 
CD XORL} mask.rl, slt.rl, dst.wlExclusiveor long 3-operand 
AD XORW3 mask.rw, Slt.rw, dst. ww ExclusiVe or word 3-operand 
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1. The MicroVAX 78132 FPU, when present; accelerates execution of these integer multiplication 
instructions. 
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- Preliminary 

2. The MicroVAX 78132 FPU, when present, ~cd.erates execution oImese inte~'; division, 
instructions . 

• Address .Instructions 

OP Mnemonic and Arguments 

9E MOVAB src.ab, dst.wl 
DE MOVAL {=F} sn:.al, dst.wl 
7E MOVAQ {=D=G} sn:.aq, dst.wI 
3E MOVAW sn:.aw, dst.wl 

9F PUSHAB sn:.ab, {-(SP).wI} 
DF PUSHAL {=F} sn:.al, {-(SP).wl} 

Description 

Move address of byte 
Move address of long 
Move address of quad 
Move address of word 

7F PUSHAQ {=D=G} sn:.aq, {-(SP).wI} 
3F PUSHAW src.aw, {-(SP).wl} 

Push address of byte 
Push address of long 
Push address of quad 
Push-address of word 

• Variable-length Bit Field Instructions 

OP Mnemonic and Arguments 

EC CMPV pos.rl, size.rb. base.rb, 
{fieId.rv},sn:.rl 

ED CMPZV J?Os.rl, size.rb, base.vb, 
{field.rv J, sn:.rl 

EE EXTV pos.rl, size.rb, base. vb, 
{field.tv} , dst.wl 

EF EXTZVpos.rl, size.rb, base.vb, 
{field.rv}, dst.wl 

FO INSV sn:.rl, pos.rll size.rb, 
base.vb, {field.wv} 

EB FFC s~.rl size.rb, base.vb, 
{field.rv} , findpos. wI 

EA FFS$~s.rl, size.rb, base.vb, 
{field. tv} , findpos. wI 

• Control Instructions 

Description 

Compare field 

Compare :tero-extehded field 

Extract field 

Extract zero-extended field 

Insert field 

Find first clear bit 

Firid first set bit 

OP Mnemonic and Arguments Description 

9D ACBB limit.rb, add.rb, 
index.mb, displ.bw Add compare and branch byte 

FI ACBL limit.rl, add.rl, index.mI, 
displ.bw Add compare and branch long 

3D ACBW limit.rw, add.rw, 
index.mw, dispLbw 

F3 AOBLEQ limit.rl, index.mI, 
displ.bb 

F2 AOBLSS limit,rl, index.mI, 
displ.bb 

Add compare and branch word 

Add9De and brahch9n less or equal 

Add one and branch on less 
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OP Mnemonic and Alpments 

IE BCC{=BGEQU}dispLhb 
iF BeS{ =BLSSUf~pl.bb 
13 BEQL{ "",BEQIiU},displ.bb 
18 BGEQ disl'tbb 
14 BGTRdispLbb 
lA BGTRU displ.bb 
15 BLEQ displ.bb 
IB BLEQU displ.bb 
19 BLSS disp1.bb 
12 BNEQ {==BNEQU} displ.bb 
IC BYe displ.bb 
10 BVS displbb 

El BBCpos.r1, base. vb. displ.bb, 
{field.tv} '.. . 

EO BBS poul, base.vb, displ.bb, 
{field.tv} 

E5 BBCC pos.rI, base.vb, dispJ.bb, 
{field.mv} 

E3 BBCSpos.rl, base.vb, dispLbb, 
{field.mv} . 

E4 BBSC poul, base.vb, displ.bb, 
{field.mv} 

E2 BBSSpos.rl, base.vb, disl'l.bb, 
{field.mv} 

Desuiption 

Branch on carry clear 
Branch on carry set 
:ara~onequal 
Bratlch on Fater or equal 
Branch On greater 
Btanch on greIlterunsigned 
Branch on less Or eqUal 
Branch on less or equal unsigned 
Branch on less 
Branch on not equal 
Brandt otI~:dear 
Branchon'~set 

f' :_ 

Branch oribitdeat 

Branch on bit.set 

Bralichon bit clear and Clear 

Branch on bit~and set 

Brancho~ bitsetlllld clear 

Branch on ~tset aild set 

E7 BIlCCI pos.rl, base.vb, dislp.bb, 
{field.mv} " Branch 9Il'hlt ~. and clear intciiloc;~ 

E6 BBSSIpos.rl, base. vb, dislp.bb, 
{field.mv} Branch on bit set and set interlocked 

E9 BLBC src.rI, displ.bb 
. E8 BLBS src.rl, dispI.bb 

U"BRB displ.hb 
31 BRWdispl.bw 

10 BSBB displ.bb {-(SP). wI} 

30 BSBW displ.bw t .. (SP).wl} 

8F CASEB selectoub, base.rb, 
limit.rb, displ.bw-list 

CF CASEL selectoul,base.rl, 
limit.rI, displ.bw·list 

AF CASEW selectouw, base.rw, 
limit.rw, displ.bw-list 

17 JMPdst.ab 

16 ISH dst.ab, {-(SP).wl} 

05 RSB {(SP) + .rI} 

F4 SOBGEQ index:mI, displ.bb 

F5 SOBGTRindex.ml; displ.bb 

Branch on low bit clear 
Branch on I9W bit set 

Branch .wi1)1 byte;dis~ment ... 
,·B~with~.pl~nt 

Branch tosl.l~Wi.h bite 
displacement 
Branch to subtoutirlewith word 
disp~nt" . .. . .. 

Case long 

Case word 

Jump 

Jump to sUhfui:ttitie 

Return from subroutine . 

Subtract one and branch on gt'eater 
or equal ..' ..• 

Subtract one and branch on greater 

----tSv 
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rsv 
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• ProcecIure Call1nstructions 

OP Mnemonic and Arguments Descript.on NZ VC Exceptions 

FA CALLG arglist.ab, dst.ab, {-(SP).w'} Call with general argument list 0 0 0 0 rsv 

FB CALLS numarg.rl, dst.ab, {-(SP).w'} Call with argument list on stack 0 0 0 0 rsv 

04 RET {(SP) + .r'} Return from procedure * * * * rsv 

• Miscellaneous Instructions 

OP Mnemonic and Arguments Description N Z V C Exceptions 

B9 . BICPSW mask.rw Bit clear processor status word ****rsv 

B8 BISPSW mask.rw Bit set processor status word * * * * rsv 

03 BPT {-(KSP).w'} Break point fault o 0 0 0 

00 HALT {-(KSP).w'} Halt <kernel mode only) - - - - prv 

ON INDEX subscript.rl, low.rl, hUth.rl, 
size.rl, indexin.rl, indexout.wl Index calculation * * 0 0 sub 

DC MOVPSLdst.wl Move processor status IOngWord 

01 NOP No operation 

BA POPR mask.rw, ;{(SP)+ .r'} Pop registers 

BB PUSHRmask.rw, ;{-(SP)+.w'} Push registers - - - -

FC XFC {unspecified oeprands} Extended function call 0 0 0 0 

· Queue Instructions 

OP Mnemonic and Arguments Description NZVC Exceptions 

5C INSQHI entry.ab header.aq Insert at head of queue, interlocked 0 * 0 * rsv 

5D INSQTI entry.ab header.aq Insert attai! of queue, interlocked 0 '* 0 * rsv 

OE INSQUE entry.ab, pred.ab Insert into queue * * 0 * 
5E REMQHI header.aq, adch:wl Remove from head of queue, interlocked 0 * * * rsv 

5F REMQTI header.aq, addr.wl Remove from tail of queue, interlocked 0 * * * rsv 

OE REMQUE entry.ab, addr.wl Remove from queue * * * * 

• Character String Instructions 

OP Mnemonic and Arguments Description N Z V C Exceptions 

28 MOVC31en.rw, sreacldr.ab, dstaddr.ab, 
fRO-5.wl} Move character 3-operand 

2C MOVC5 srelen.rw, srcaddr.ab, £iII.rb, 
dstlen.rw, dstadch:ab, {R0-5.wl} Move character 5-operand 

Confidential and Propric;!tary 

o 100 

* * 0 * 



-
• System Support Insttuctions 

OP MnelJlOl1ic and Arguments Description 

BD CHME param.rw, {-(ySP).w'} Change mode to executive 
BC CHMK param.rw, {-(ySP).w'} Change mode to kernel 
BE CHMS param.rw, {-(ySP).w·} Change mode to supervisor 
BF CHMU param.rw, {-(ySP). w'} Change mode to user 

Where y = MINU(x.PSL < Cl,U'renLmode <) 
06 LDPCTX {PCB.r', .,.{KSP).w'} , LoadptbCesS context 

(kernel ~e only) 
DB MFPR procreg.rl, dst.wl 

DA MTPR src,rl, procreg.rl 

OC 
OD 

PROBER mode.rb, len.rw, base.ab 
PROBEW mode.rb, len.rw. base.ab 

02 REI {(SP)+.r'} 

07 SVPCTX {(SP) + .r*, PCB.w·} 

Move from processor register 
(kernel mode only) .' 
Move to processor register 
(kernel mode only) 
Probe read access 
J:>rt,be write access 

Save PIXlCe5S context 
(kernel rnode only) • 

• Microcode-assisted Emulated InstructiOns 

Appendix A 

NZ VC Exeeptions 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

- - - - rsv,prv 

'" '" 0 - rsv, prv 

'" * 0 - nv, prv 

0 '" 0 -
0 '" 0 -

'" '" * '" rsv 

priv 

The MicroVAX 78032 provides microcode ass~tllnce for the etnulatipn of these instructions by 
system software. The processor processes the I)perand SJ:leCiftet!i,.~tes II; stan.dardargument list, 
and takes an emulated instruction fault. For a description of e~ted instructionprt'lCe$sing, refer 
to the MicroVAX 78032 User's Guide. 

OP Mnemonic and Alpmetits Description N Z V C EKeprlODS 

20 ADDP4 addlen.rw, addaddr.ab, sumlen.rw, 
suma.ckb:ab Add packed 4-operand '" '" '" o rsv, dov 

21 ADDP6 addllen.rw, addladdr.ab. add2len.rW, 
add2addr.ab, sumlen.rw, swnaddr.ab Mdpacked ~pa-and '" '" '" o r5V, dov 

F8 ASHP cnt.rb, srclen.rw, srcaddr.ab, round.rb, .·Arithmetic shi£~.and round 
dstlen.rw, dstaddr.ab packed ., '" '" " 0 rsv, dov 

29 CMPC3 len.cw, sreladdub, src2addr.ab Compare character 
3-operand '" .. o .'it 

2D CMPC5srellen.rw, srcladdr.ab, fill.rb, Compare ch\U'llctet 
src2ien.rw, sre2adckab 5-operand . . : '" .. 0 .. 

35 CMPP3 len.cw, sre1addr.ab, sre2addr.ab .,. 
0 0 

37 CMPP4 srellen.rw,srcladckab, src2len.rW. 
src2add.ab .Com{>i!l"e packed 3-operand '" 

., 
0 '" 

OB CRC thl.ab, inicre.d, strien.rw, stream.ab Calculate cyclic 
redundancy check .. .. 0 0 

F9 CVTLP src.rl, dstlen.rw, dstaddr.ab Convert long to packed '" '" .'" 0 rsv, dov 
36 CVTPL srelen.rw, srcadckab, dst.wl Convert packed to long 'it '" 

.,. 
0 rsv, iov 

08 CVTPS, sruen.rw, srcaddr.ab, dstlen.rw, Convert packed to leading 
dstaddr.ab separat;e '" 'it ., 

0 rsv,dov 
09 CVTSp, srelen.rw, srcaddr., dstlen.rw, Convert leading separate to 

dstaddr.ab packed .,. 
'" 

,. 
0 rsv,dov 
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-. 
OP Mnemonic and Argumep.ts 

24 CVTPT srden.tw, srcaddr.ab, tbladdr.ab, 
dstIel'l.tw. dstaddr.ab 

26 CVTTP srclen.tw, srcaddub, tbladdr.ab, 
dstlen.rw, dstaddr.ab 

27 DIVP divrien.rw, divraddr.ab, divdien.rw, 
quolen.tw, quoaddr.ab 

38 EDITPC srcien.rw, srcaddr.ab, pattern.ab, 
dstaddr.ab 

3A LOCC char.rb, len.rw, addr.ab 

J9 MATCHC ohilen.rw, objaddr.ah, srclen.rw, 
srcaddr.ab 

34 MOVP len.rw, srcaddr.ab, dstaddr.ab 

Description 

Convert packed to trailing 

Convert packed to trailing 

Divide packed 

Edit packed to character 
string 

Locate character 

Match characters 

Move packed 

Appendix A 

* * * o rsv,doo 

* * * 0 rsv,dov 

* * * 0 rsv, doo, ddvz 

* * * * rsv, doo 

o * 0 0 

o * 0 0 

* * 0 0 
2E MOVTC srclen.rw, srcaddr.ab, fill.rb, 

tbladdr.ab, dstlen.tw, dstaddr.ab Move translated characters * * 0 * 
2F MOVTIJC srclen.rw, srcaddr.ab, esc.rb, 

tbladdr.ab, dstlen.rw, dstaddr.ab 

2.5 MULP mulrien.rw, mulraddr.ab, muldlen.rw, 
muldaddr.ab, prodlen.tw, prodaddr.ab 

2A SCANe len.rw. addr.ab, tbladdr.ab, maskrb 

3B SKPC char.rb, len.rw, addr.ab 

2B SPANC len.rw, len.1W, tbladdr.ab, maskrb 

Move translated until 
character * 

Multiply packed * 
Scan for ch.aracter 0 

Skip character 0 

Scan characters 0 

* * * 

* * 0 rsv, dov 

* 0 0 

* 0 0 

* 0 0 

22 SuBP4sublen.rw, subaddr.ab, diflen.tw, 
difaddr.ab Subtract packed 4-operand * * * 0 rsv, dov 

23 SUBP6 sublen.rw, subaddr.ab, minlen.1W, 
minaddr.ab, diflen.rw, difaddr.ab ~ubtract packed 6:operan,d * 

. MicroVAX 78032 Fosting-point Instructions 

* * o rsv, dov 

These instructions are implemented in hardware if the optional MicroVAX 78132 floating-point 
unit is present in the system. They must be software emulated if the MicroVAX 78132 is not 
included. 

OP Mnemonic and Arguments 

06F ACED limit.rd, add.rd, index.md 

04F ACBF limit.rf, add.rf, index.rf 

4FFD ACBG limit.rg, add.rg, index.mg 

060 ADDD2 add.rd, sum.md 
040 ADDF2 add.rf, sum.mf 
40FD ADDG2 add.rg, sum.mg 

061 ADDD3 addl.rd, add2.rd, sum.wd 
041 ADDF3 add1.rf, add2.rf, sum.wf 
41FD ADDG3 addl.rg, add2.rg,sum.wg 

Description 

Add compare and branch 
D_floating 
Add compare and branch 
FJIoating 
Add compare and branch 
G_floating 

Add DJloating 2-operand 
Add F Jloating 2-operand 
Add G_f1oating 2-operand 

Add D_floating 3-operand 
Add. F Jloating 3-operand 
Add G .... floating 3-operand 
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V C Exceptions 

0 rsv, fov, fuv 
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OP Mnemonic _ Arguments 

071 CMPD src1.ttl, src2.ro 
051 CMPF srcl.rf, src2.rf 
51FD CMPG srel.rg, ~.rg 

O6C CVTBD src.rb, dst. wd 
04C CVTBF src.rb, dst. wf 
4CFD CVTBG src.rb, dst. wg 

068 CVTDB sre.rb, dst.wb 
076 CVTDF sre.ro, dst.wf 
06A CVTDL src.ro, dst. wI 
069 CVTDW src.ro, dst.ww 
048 CVTFB sre.rf, dst.wb 
056 CVTFD src.rf, dst.wg 
99FD CVTFG sre.r£, dst.wg 
04A' cVTFL src.r£, dst.wl 
049 CVTFW src.rf, dst. ww 
48FD CVTGB sre.rg, dst.wb 
33FD CVTGF src.rg, dst.wf 
4AFD CVTGL src.rg, dst.wl 
49FD CVTGW sre.rg, dst.ww 
06E CVTLD src.rl, dst. wb 
04 E CVTLF sre.r~ dst. wf 
4EFD CVTLG src.rl, cist.wg 
O6D CVTWD src.rw, dst.wd 
041:) CVTWF src.rw, dIlt.wf 
4DFD CvTwG sre.rw, dst.wg 

06B CVTRDL sre.ro, cist. wI 

04B CVTRFL sre.rf, dst.wl 

4BFD CVTRGL sre.rg, dst.wl 

066 DIVD2 divr.ro, quo.meI 
046 DIVF2 divr.n, quo.mf 
46FD DIVG2 divr.rg, quo.mg 

067 DIVD3 divr.rd, divl:rd, quo. wd 
047 DIVDJ divl:n,divr.rf, quo.wf 
47FD DIVD3 div:r.rg, diverg, quo.wg 

074 

054 

54FD 

EMODD mukrd, mOO.rd, 
muld.rd, jnt.wi, fract.wd 
EMODF mukrf" mulrx.rb, 
muld.rd into wI, fract. wf 
EMODG muir.rg, mOO.rw, 
muld.rg into wI, fracto wg 

072 *MNEGD SIC.rd, dst.wd 
052 *MNEGF src.n, dst.w£ 
52FD *MNEGG sre.rg, dst.wg 

070 *MOVD src.rd, dst.wd 
050 *MOVF src.rf, dst.wf 
50FD *MOVG sIC.rg,dst. wg 

Compare D_fIoating 
Compare F .JlOating 
Compare GJloating 

COfl'llertbyteto DJloating 
~byte toF _floating 
Convert,byte·toG.-Jloating 

, ' Convert D..:1lOating to 'byte 
Convert D.;.;.fi€iating to'F.JlOat 
ConVertD;.;;;fiooting to long 
ConvertD,J}qatingto word 
ConvertF...,..DQating to byte 
Convert l;1.Jloating to DJloat 
Con:vert F .JloatingtoG.J1oat 
CoIlWltF ....Jlp~ting to lbl)g 
CoDvtrtF~ to wOttl 
Co~G~to,htte 
Coma1 G.Jloating to F .Jloat 
Convert GJloilting to long 
Convert G.:..ftoating to -word 
Convert long to D.JlOliting 
Conyert long to F .Jloating 
ComiertlqtOG..Ji6aJing' ' 
Convert woro to D.J1oating 
Convert WOrd to F .Jl<?EItiu8 
Convertworoto G.J100.dng. 

Co~trou# b-llO,ating 
tolo~ , ,',' "',. 
Convqt rounded F .Jloating 
tolong" , 

CoilVert tollllded G_flOljting 
to long 

. Piv~Q..Jloatin& 2~~ 
Divide F .Jloatfug 2~fimd 
Divide G.JIoat~ 2-operand 

DivideD.Jlo~w;g)~ 
DivideF JIoadng3-opl.?nmd 
Divide: GJloatit)g ~ru:t 

Extended modulus D...floatiog 

Extended modulus FJloating 

Extended modulus G.Jloating 

Move negated D.J1oating 
Move negated F .Jloating 
Move negated GJIoating 

Move D.J1oating 
Move F _floating 
Move G_floating 

A~A 

NZ VC Exeptions 

* * 0 0 rsv 
* * 0 0 rsv 
* * 0 0 rsv 
* * 0 0 

* * 0 0 

* * 0 ·0 

* .. * 0 rsv, iov ,. 
'" 0 o· nv,fov 

* * .. 0 rsV;iov 

* '" '* {) rsv.i~ ,. 
'" * ,0 rsv.iov 

* * 0 0 rsv 

* * 0 0 rsv 
* * .. 0 rsv,iov 

'" * .. 0 rsv,iov 
* * * 1) rsv,iOv 
* * 0 O. rsv,fov, fuv 
* '" * u rsv, iov 
* 

,. 
* 0 rSv, iov ,. ,. 0 0 ,. .. 0 0 

." 0 () 
,. ,. 

0 0 
'" 

,. 
0 0 

* * 0 0 

,. ,. 0 Orsv,iov 

'* "W ,. ·0 rsv,iov 

* * * 0 rsv, iov 

* 1<: 0 () 17$" fqyftnrtdvz 
1: * 0 0 rsv fov fuv fdvz 
* * OOrsvrovfuv £dvz 

"'* ,0 ()"'ii~fOvmv fdvz 
,. *" 09" tSVtO'li hiv fdvz 
'" *.0 0 rsvJov£Uv fdvz 

'" * * 0 rsvfov mv iov 

.. * * 0 rsv fov £uv iov 

.. .. * 0 rsv fov fuv iov 

* * 0 0 rsv 

'" .. 0 0 rsv .. * 0 0 rsv 

* * 0 - rsv 
* * 0 - rsv .. * 0 - rsv 
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-. Preliminary 

OP Mnemonic ImtiArguments Desc:ription NZ 

064 MULD2 muIr.rd, prod.md Multiply D..;..floating 2-operand .. .. 
044 MULF2 mulr.rf, prod.mf Multiply F .Jloating 2-operand .. .. 
44FD MULG2 muIr.rg, prod.mg Multiply G_floating 2-operand .. .. 
065 MULD3 muIr.rd, muld.rd, prod.wd Multiply D_floating 3-operand .. .. 
045 MULF3 mulr.rf, muld.rf, prod.wf Multiply F -.floating 3-operand .. .. 
45FD MULG3 multrf, muld.rg, prod.wg Multiply G_floating 3·operand .. .. 
075 POLYD arg.rd, degree rw, tbladdetab Evaluate polynomial D_f1oating .. .. 
055 POIXF arg.rf, degree rw, tbladdetab Evaluate polynomial F _floating .. .. 
55FD POLYD arg.rg, degree rw, tbladder.ab Evaluate polynomial G-.floating .. .. 
062 SUBD2 sub.rd, dif.md Subtract D_floating 2-operand .. .. 
042 SUBF2 sub.rf. di£.mf Subtract F -.floating 2-operand .. .. 
42FD SUBG2 sub.rg, dif.mg Subtract G_floating 2-operand .. .. 
063 SUBD3 sub.rd. min rd, dif.md S1Jbtract D_floating 3·operand .. .. 
043 SUBF2 sub.tf, min rf, dif.mf Subtract F _floating 3-operand .. .. 
43FD SUBG2 sub.rg, min rg, dif.mg Subtract GJ}oating 3-operand .. .. 
073 *TSTD src.rd Test D_floating .. .. 
053 "TSTF src.r£ rest F J}oating " " 
53FD *TSTG src.rg 'lest G_floating .. .. 

• MicroVAX 78132 FPU Integer Multiplication Instructions 

OP Mnemonic and Arguments Description NZ 

07 A Extended multiply EMUL mulr.rl, muld.rl, add.rl, prod. wq 
OOA Index calculation INDEX subscript.rl, low.rI, high.rI, 

size.rI, indexin.rl, indexout.wl 
OC4 Multiply long 2-operand MULL2 mulr.r1, prod.ml 
OC5 Multiply long 3-operand MULL3 mulr.rl, muld.rl, prod.wl 

.. MicroVAX 78132 FPU Integer Division Instructions 

.. .. 

.. .. 

.. .. 

.. .. 

Appendix A 

VC Exceptions 

0 0 rsv, fov, fuv 
0 0 rsv, £ov, fuv 
0 0 rsv, £ov, fuv 

0 0 rsv, fov, fuv 
0 0 rsv, fov, fuv 
0 0 rsv, {ov, fuv 

0 0 rsv, fov, fuv 
0 0 rsv, fov, fuv 
0 0 rsv, fov, fuv 

0 0 rsv, fov, fuv 
0 0 rsv, fov, fuv 
0 0 rsv, fov, fuv 
.. 0 rsvfov£uv 
0 0 rsv fov fuv 
0 0 rsv fovfuv 

0 0 rsv 
0 0 rsv 
0 0 rsv 

V C Exceptions 

0 0 

0 0 subscript range .. 0 iov .. 0 iov 

OP Mnemonic and Arguments Description NZ VC Exceptions 

OC6 Divide long 2-operand DIVL2 divr.rl, quo.m1 .. .. * 0 iov, fdvz 

OC7 Divide long 3-operand DIVL3 divr.rl. divd.rl, quo.wI * .. * 0 iov, fdvz 

07B Extended divide EDIV divt.rl, divd.rq, quo.wI, rem.wl .. .. * 0 iov, fdvz 
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Preliminary AppeOd&A 

• MieroVAX 78132 FPU Operand Uansfer 
The integer divide inStructions require thllt the lower 32-bits dithe dividend be transfertedfttst 
and then. the upper 3A-bits. 

VAX FPU P'ttSt Seco •. TJUrd 
Mnemonic Opcode 'lhulsfer Transfer '&.nsfet Operation. Result 1 Result 2 

ACBD 06F limit.d add.d indeK.d (indeK +add);mrut (indeK.c;lllW 
ACBF 04F limit.f add.f indeK.f (irtdex + ~:.limit (index.fOO) 
ACBG 14F limit.g add;g index.g (indeK+ad~).:limit . (hKiex.g[R) 

ADDDx 060,061 add2.d add1.d addl+add.? S\UXl.d{R] 
ADDFx 040,041 add2.f addU addl+ad42 sw,l.f[R] 
ADOOx 140,141 add2.g addl.g addl+add2 sum.g[R] 

CMPD 071 . src2.d sn:1.d sn:l-src2 
CMPF 051 src2.f sn:1.£ sn:l-src2 
CMPG 071 src2.g srcl.g sn:l-src2 

CVTBD O6C src.b fit cvrt d[rf4/.6]float[E] --
CVTBP 04C src.b fit cvrt f[rf4/.6]float[E] ---
CVTBG 14C src.b fit cvrt g[rf4/.6]float[E] ---
CVmB 068 src.d fit cvrt byte(T] 
cvrDP 076 src.d fit change f[rf4/.6]float(R] ---
cvrDL 06A sn:.d intcvrt Iongword[E] 
CVTDW 069 src.d int cvrt wordm 

CVTFB 048 src.f intcvrt bytem 
CVTFD 056 src.f fit change d[rf4j.6]float[E] ---
CVTFG 199 &re.f int cvrt g[rf4/'6]float(E] 
CVTFL 04A src.f intcvrt longword[E] 
CVTFW 049 src.f int cvrt wordm 
CVTGB 148 St'C.g int cvrt byte[T] 
CVTGF 133 src.g fit change f[rf4/.6]float[R] --
CVTGL 14A src.g int cvrt longword[TJ 
CVTGW 149 sn:.g int cvrt word{TJ 
CVTLD 06E sn:.l fit cvrt d[rf4/.6]float{E] --
CVTLF 04E sn:.l fit cvrt £[rf4J .6]float{R] ---
CVTLG 14E src.l fit cvrt g[rf4/.61float[E] --
CVTWD O6D src.w fit cvrt d[r£4/.6]float[E] ---
CVTWF O4D sn:.W fit cvrt £[rf4/.6]float[E] ---
CVTWG 14E sn:.W fit cvrt g[rf4/.6]float[E] ---
CVTRDL 14A src.d rod, int cvrt longword[R] 
CVTRFL 14A sn:.£ rod, int cvrt longword[RJ 
CVTRGL 14A src.g rod, int cvrt longword[RJ 

DIVDx 066,067 divd.d divr.d divd/divr quo.d(R] 
DIVFx 046,047 divd.f divr.f divdfdivr quo.f[R] 
DIVGx 146,147 divd.g divr.g divdfdivr quo.g[R] 

EMODD 074 mulrx.b roulr.d rould.d rould*(mulr'mulrx) int.l[E] ttact.d[R] 
EMODF 054 mulrx.b roulr.f muld.f muld*(mulr'mulrx) int.l[E] fract.f[R] 
EMODG 154 roulrx.b mulr.g rould.g muld*(mulr'mulrxl int.l[E] fract.g[R] 
MULDx 064,065 roulr.d muld.d mulr*muld prod.d{R] 
MULFx 044,045 mulr.f muld.£ roulr*muld prod.f[R] 
MULGx 144,145 mulr.g muld.g mulr*muld prod.giRl 
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-- Prellmio~ AppertdiiA 

VAX FPU First Second Third '~r : " ,-:,4-' 

M~<t~~ ~f!n' . TtIU'ls(er :. il't;tms£er Operation. Result 1 Result 2; , 
POIYD 075 arg.d intl.d #coeff.d (arg* int 1) + coeff lIint~.d[.NJ #int3.dLRl 
POLYF 055 arg.£ intl.f #coeff.f (~*intl)+ coeff #int2.fLR] #int3.f[R] 
POIYG 155 arg.g int1.g #coeff.g (arg*intl)+coe££ #int2.g[R] #int3.gLRl 

SUBDx 062,063 min.d sub.d min-sub diff.dLRJ 
SUBFx 042,043 min.! . subJ min-sub diff.£[R] 
SUBGx 142,1~3 . min.g sub.g min-sub diff.gLR] 

EMUL 07A mulr.rl muld.r1 mulr*mhlcl . prod.wq[EJ 
INDEX OOA (niulr.rl) size.rl mulr*size indexout.wq[E] ---
MULLx OC4,OC5 mulr.rl muld.rl mulr*mu1d prod.wq[E] 

DIVLx OC6,OC7 diverl divd.rq· divdfdivr quo.wl[E] rem.';"I[E] 
EDIVx 07B divr.rl divd.rq divd/divr quo.wI[E] rem.wIre] 
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The DCTU' and DCJll"'l6-bit IliicroptoCes~rs share the PDP-U atehit~ lUld operate with a 
common instruction set and similar addressing, techniques. The following table list the instl"llctioo 
set for both processors_ The ,instructions diat do nOt apply to the,DCTn m!croproq::ssor are 
indicated by a dagger (t) preceding the instruction mnemonic term. The DCTU microprocessor 
does not perform floating-point arithmetical operations and some of the g~'ni i~~on 
executions are performed differently from those of the DCJll microprocessor. 

The abbreviations {ouhe condition codes (N ,Z, V, C) listed inJhe table are as follows. For specific 
condition code information, refer to the tJ.Tll U_~,G,~; 

* = conditionally set/cleared 
- = not affected 
o = cleared 
1 = set 

The,block 0 preceding the opcode or base cOde ;;;,0 'for word/I for byte 

• Single Operand 
General 

Opcode Mnemonic 

0050DD CLR(B) 
00510D COM (B) 
0052DO INC (B) 
0053DD DEC (B) 
0054DD NEG (B) 
00570D TST (B) 
007>00 tWRTLCK 

oo72DO tTSTSET 

Shift and Rotate 

Opcode Mnemonic 

0062DD ASR(B) 
006300 ASL (B) 
0060DD ROR(B) 
00610D ROL(B) 
0003DD SWAB 

Multiple-precision 

Opoode Mnemonic 

0055DD ADC(B) 
0056DD SBC (B) 
0067DD SXT 

Description 

~aear destination 
ComplemeJ:l:ftklstirultion 
Increment destitmtion 
Decrement des;t:Uiation 
Negate destination 
Test destinatiop, 
Read/lock destIDation, 
write/unlock RO into destination 
Test destination, set low bit 

Description 

Arithmetic shift rigb,t 
Arithmetic shift left 
Rot'aterlght 
Rotate left 
Swap bytes 

Add carry 
Subtract carry 
Sign extend 

~--~-.- --~-- ---------.~ . ---_~~_~~_m ____ ~ __ _ 

N Z 

0 1 
" l' * 
* '* 
* * 
* * 

''It * 

* * 
" '" 

N Z 
" 

'* * 
'" * 
* * 
1: * 
* * 

N Z 

1: * 
* * 

* 

V C 

0 0 
0 o:;}: ' 

'* 
'" 
* * 
0 0 

V c 
'* 11 

'* * 
'* * 
* * 
0 0 

vc 

* * 
* * 
o 
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Preliminary. 

PNcessor Status (PS) Word Operators 

Opcode Mnemonic Description N Z V C 

1067DD MFPS Move byte from PS ", * 0 
1064SS MTPS Move. byte toPS * * * * 

. Double Operand 
General 

Opcode Mnemonic Description N Z V C 

D1SSDD MOV(B) Move source to destination * * 0 
D2SSDD CMP(B) Compare source to destination * * * * 
06SSDD ADD Add source to destination * * * * 
16SSDD SUB Subtract source from destination * * * * 
072RSS tASH Arithmetic shift * * * * 
073RSS tASHC Arithmetic shift combine~ * * * * 
070RSS tMUL Multiply * * 0 * 
071RSS +DIV Divide * * * * 

Logkal 

Opcode Mnemonic Description N Z V C 

D3SSDD BIT (B) Bit test * * 0 
D4SSDD BIC (B) Bit dear * * 0 
D5SSDD BIS (B) Bit set * * 0 
074RDD XOR Exclusive OR * * 0 

• Program Control 
Branch 

Opcodeor 
Base Code Mnemonie Deseripdon N Z V C 

000400 BR Branch unconditional 
001000 BNE Branch if not equal to zero 
001400 BEQ Branch if equal to zero 
100000 BPL Branch if plus 
100400 BMI Branch if minus 
102000 BVC Branch if overflow is dear 
102400 BVS Branch if overflow is set 
103000 BCC Branch if carry is clear 
103400 BCS Branch if carry is set 
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-. Preliminary ApPendixB 

Signed Conditional Brandt 

Opcodeor 
Base Code Mnemonic Description N Z V C 

002000 BGE Branch if greater than or equal to zero -
002400 BLT Branch if less than zero 
003000 BGT Branch if greater than zero 
003400 BLE Branch if less than or equal to zero 

Unsigned Conditional Brandt 

Opcodeor 
Base Code Mnemonic Description N Z V C 

101000 BHI Branchif higher 
101400 BLOS Branch if lower or same 
103000 BRIS Branch if higher Qr same 
103400 BW Branch i£1ower 

Jump and Subroutine 

Opcodeor 
Base Code Mnemonic Description N Z V C 

OOOlDD JMP Jump 
004RDD JSR Jump to subroutine 
0OO20R RTS Return from subroutine 
077Roo SOB Subtract one and branch if not equal to 

zero 

1lap and Interrupt 

Opcodeor 
Base Code Mnemonic Description N Z V C 

104000 to 
104377 EMT Emulator trap * * * * 
104400 to 
104777 TRAP Trap * * * * 
000003 BPT Breakpoint trap * * * * 
000004 lOT Input/output trap * * * * 
000002 RTI Return from interrupt * * * * 
000006 RTT Return from interrupt * * * * 
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... Preliminary .. Appendi:jlJ 

Miseellaneous Program Control 

Opcodeor 
Base Code Mnemonic Description N Z V C 

0070DD tCSM Call to supervisor mode 
oo64NN tMARK Mark 
00023N tSPL Set priority level 

Miscellaneous 

Opcodeor 
Base Code Mnemonic Description N Z V C 

000000 HAlT Halt 
000001 WAIT ~aitforinterrupt -
000005 RESET Reset external bus . 
000007 MFPT Move processor type 
1066SS tMTPD Move to previous data space * * 0 
0066SS tMTPI Move to previous instruction space * * 0 
0065SS tMFPD Move from previous data space * * 0 
1065SS tMFPI Move from previous instruction space * * 0 

• Condition Code Operators 

Opcodeor 
Base Code Mnemonic Description N Z V· C 

000241 CLC ClearC 0 
000242 CLV Clear V 0 
000244 CLZ Clear Z 0 
000250 CLN Clear N 0 
000257 CCC Clear all CC bits 0 0 0 O. 
000261 SEC SetC 1 
000262 SEV Set V 1 
000264 SEZ SetZ 1 
000270 SEN SetN 1 
000277 SCC Set all CC bits 1 1 1 1 
000240 NOP No operation 
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'the following electrical circuit configurations are useq in performing the. de tests. A definition of 
the parameters used in the tests is contained in Table C.l. 

Current flow into the device is a negative value a;ndcurrent flow out ofthe device is a pOsitive 
value. . .. 

High (H) assertion signals are true or asst;rted.fot high.level voltasesand false or negated for low· 
level voltages. Low (L)assertion si~nalsare. true or· asserted for tmv"level voltages and false or 
negated for high"level voltages. . 

Table C.I • de T~stSpeei&ation Parameters 

VIH High-level input voltage-An input voltagelevd withlnthe more positive (lessnegative) 
of the two ranges of values used to represent the binary variables. 

V1L Low-level input voltage-An input voltage level within the less positive (more negative) 
of the two ranges of values used to represent the binary variables. 

1m High-level input current-The current intQ an input when a high level voltage is applied 
to that input. . 

IlL Low-level input current--Thecurrent into an input when a low level voltage is applied to 
that input. 

VIC Input clamp voltage-An input.';VGltage in a region of ~atively low differential resistance 
that serves to limit the input·vbltage swin~. This,,parameter applies to TTL inputs that 
have clamping diodes to ground that becOme forward biased for negative excursions of 
the input voltage. 

lIM Input current at maximum input voltage-The current into an input when the maximum 
input voltage is applied to t~at input. This parameter applies to TTL inputs. 

VOR High-level output voltage-The voltage at an output terminal with input conditions 
applied that according to the specification will establish a high level at the output. 

VOL Low-level output voltage-The voltage at the output terminal with input conditions 
applied that according to the specification will establish a low level at the output. 

lot. Low-level output current-The current into an output with input conditions applied that 
according to the specification will establish a low level at the output. 

los Short circuit output current---: The current into 'an 0lltpdtwhen that output is short­
circuited to ground with mput conditions applied to establish the output logic level 
farthest from ground potential. This parameter applies to TTL outputs. 

lozL Low-level output leakage current-The current from an output with a low level applied to 
the output and with the input conditions applied so that the output is a high impedance. 
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Preliminary AppendixC 

Symbol Name/Definition 

10m High-level output leakage current-":The current from an output with a high-level applied 
to the output and with the input conditions applied so that the output is a high 
impedance. 

Icc Positive power supply current-The current into the Vee input from the power supply. Vee 

represents the positive power supply voltage applied to the device. 

lEE Negative power supply current-The current into theVEE supply terminal of the device. 
VEE represents the negative power supply voltage applied to the device. 

ein Input capacitance-The capacitance measured at the specified pins with power applied to 
the device. 

R.. Real input impedance-The real portion of the input impedance measured at the 
specified pins with power applied to the device. 

(,-2 

INPuT CONDITIONS 
V,H OR V,l AS 
DICTATED BY THE 
lOGIC 

IN PUT CONDITIONS 
V,H OR V,L AS 
DICTATED BY LOGIC 

VCC 

IOH .. (+) 

OPEN 
COLLECTOR OUTPUTS 

HloH 

DCTESTCIRCUITCI 

Vee 

GND VOL 
+ 

1 T-
- --

DC TEST CIRCUIT C2 
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I REMAI. NING {. INPUTS 
OP£1Ij 

IIORIIH ---_ .. 

REMAINING 
INPtITS 

Vcc 

Vcc 

GND 

DC TEST CIRCUIT C3 

Vcc 

GND 

00 TEST CIRCUIT C4 

Vee 

Vcc 

GND 

DC TEST CIRCUIT C5 
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0UTPUT(s1 
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C-4 

Pre" .. . fD1It1a'rY ..•....... 

Vee 

Vee 

INPUT CO.NDITIO .. NS { GND OR 4.5 V AS 
DICTATED BYTHf 
LOGIC • ! (-)Ias 

INPUTCONDITIONS { 
. GNDOR 4.5VAS. 

DICTATED BY THE 
lOGIC 

INPUT CONDITIONS .{ 
GND OR 3.0 V AS 
OICTiUED 6YTH/: 
lOGIC 

OND 

DC TEST CIRCUIT C6 

+ Vee 
ICC 

GND 

DC TEST CIRCUIT C7 

VCC 

Vec 

GND 

DC TEST CIRCUIT C8 

OUTPUT(S) 
OPEN 
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INPUT CONDITIONS { 
GND OR 3.0 V /IS 
DICTATED BY THE 
LOGIC 

Vee 

Vee 

GND 

DC TEST CIRCUIT C9 
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Figure D.1 shows the waveforms and symbols used to measure the propagation delay for some 
input and output voltages. 

INPUT 

OUTPUT VOLTAGE 
IN PHASE 

OUTPUT VOLTAGE 
OUT OF PHASE . 

1.5 V 

Figure Dol • Input/Output Propagation Delay Symbols 
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Figure E.lanQ E.2~P9W the configurations of the molded plastic{t:~C dgai-jnJipepaqg.ges. 
Figure E.3. shOws the configw.-ation of the DCTll 40-pin ceramic package. TaWe ~.1nsts 'the pin 
and package dimensions. 

Figure EA sh0'-VS the dime~siCl~£or the DCJ1160-pin ceramic pa~!:~l}d figpJ;(:&,:?SPRiys the 
dimensionsfor the FPJll 40-pin cerawc package. ;. ' . ' 
FigureE.6 sh<>w$the configuratiort.and dimensions of the cerquadili1ine~. 
Figure E. 7 shOW$the configuratiQn <:If the pin grid array (PGA) p~ckage,and T~l~ E;2 U$ts'i:he 
package dimensions. 

Table E.t • MoidedUIP Package Dimensions 

Package r4'~pin 16 .. pin· "lH~pm' 20-pin 28.pin 4O.pin 
Dimension Min. Max. Min. Max. Mcin. Max. Min. Max.l~· Mu';Min.·:M.,x .. 

A 0.28 0.29.0.28 0.29.0,;l8 0.29 0.28 0.29 ;058 059 0.58 0.59·, . --' ,. - :. -' .-,- '.,' , " ,- ., - .~ 

i7 -q: 

B 0.6050.7050.7050.8050.8050.9050.905 1.05 1.3051.405 1.9052:05 

C 0.08 0.18 0.08 0.18 0.08 0.18 0.08 0.18 J>'08: (U&.O.08 0.18. 

D 0.12 - 0,12 0 .. 1;2 - 0.12 - 0;12 0.12 

E 0.1 ± 0.01* 

F 0.0140.0220.0140.0220.0.140.0220.0140.022 0.014 0.0~·O.014 0.022 

G 0.015 0.06 0.015 0:06 0.015 0.06 0.015 0.06 0.015 0.06 0.015 0.06 

H 0.044 0.07 0.044 0.07 0.044 0.07 0.044 0.07 0.0440.07 0.044 0.07 

I 0.008 0.075 0.008 0.075 0.008 Q.D75.0iOO8 0.075 0.008 0.075 0.008 0.075 

J 0.008 0.014 0.008 0.014 O.OO8·0~014 0.008 0.014 0.012 0.02 0.0120.02 

}( 0.4 0.4 0.4 0.4 0.7 0.7 

L 0.35 0.350.35' 0:35' 0,35'':':'" 0.35 

*Non-cumulative at seating plane 
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14-PIN IS-PIN 

II:::::::~ 
-II-H ~ ~I 

~" 
IS-PIN 

Figure.E.1 • 14·, 16·, 18- and 20-pin PhsticjCeramic DIP Configurations 
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Figure B.2 • 28- and 40-pin Plastic/Ceramic DIP Configurations 
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. 100 

.1.008 

E:.4 

Figure E.3 • DCT11 40-pin Ceramic DIP Configuration and Dimensions 

fc----------3.000± ·CI3O-----'--"-----3"in -1 r- .211 MAX 

_.------- .100. 29" 2.900 •. 008 _______ --1 
TOL NON ACCUM . 

I ~ I I I I 

/I I I II 
.018 ± .002 TVP. 

Figure E.4 • DCJll 60-pin Ceramic DIP Configuration and Dimensions 
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Figure E.5 • FP]n 40-pi1l-Cemmic DIP Configurizaon amJ Dimensions 



Number of 
Leads 

44 

68 

84 

132 

164 

MINIMUM CLEAR 
LEADFRAME ZONE 

i~ I 

Jri": 

Dimensions 
A B C 

0.6 0.02 0.05 

0.9 0.02 0.05 

1.1 0.02 0.05 

0.9 0.012 0.025 

1.1 0.012 0.025 

f'~·" .180MAX 

-I I- .030 MIN 

D 

0.825 

1.125 

1.325 

1.125 

1.325 

Figure E. 6 • Cerquad Package Configuration and Dimensions 
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Table E.2 • Pin Grid Anay Package Dimensions 

Type* Pins 
A B C 

72 1.17 1.0 0.1 

1.32 1.4 1.3 0.1 

M,IE,F 132 1.4 1.3 0.12 

BC13 132 • '1.4 1.3 0.12 

*Package Identification: ' 

Type li = VAXBI bus BGAl and 'BIle chips 
M= V-ll M chip 
I/E = V-U I/E chip 
F = V-ll F chip 
Ben = VAXBI bus Bel3 chip 

,. Dimensions 
D E F G 

0·,05 0.16 0;1 0.36 

N/A N/A NfA N/A 
0.05 0.12 On2 0.35 

N/A " N/A N{A N/A 

H J K 

0.145 0.88 0.17 

NtA N/A 0.18 

o.n 0.74 0.18 

NtAt N/A :0.18 

E-7 



KEY PIN' 

PIN AI' 
INDICATOR 

o 1 
1 

A 

J 

Prel:-.: .... :.-.'..', 
A¥&&U1a&1'(" 

STANDOFF' 

H ... 

~ 

~ -£fl-
~ 
F 

I ~~ T 
PADS' 

; 

--- I--E 

r--'" I..--.J.... 
PIN Al AND 
PACKAGE IDENTIFICATION 
(REFER TO TABLE E2) 

lKey pin is nonelectrical and is for alignment on type I! chips only. 
2Pin Al is indicated by a protrusion on the standoff collar. 

r··'" 
1 

1.1 MAX. 

1 

STANDOFF 
PINS 

'Standoff pins are positioned at the four exterior corners of the 132-pin PGA and at the four 
interior corners of the 72-pin PGA. 

·Capacitor pads not available on the I! and Bcn PGA versions. 

Figure E. 7 • PGA Package Configuration and Dimensions 
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